synthesized according to a modification of this procedure using MeMgBr. NMR spectra were recorded on a Varian 300 MHz or 400 MHz Spectrometer. Gas chromatography (GC) was performed on an Agilent 6890A instrument using a DB-1 capillary column (10 m length, 0.10 mm diameter, 0.40 μm film) and a flame ionization detector. Gas S3 chromatography/mass spectrometry (GC-MS) was performed on an Agilent 6890A instrument using a HP-5MS column (30 m length, 0.25 mm diameter, 0.50 μm film) and an Agilent 5973N mass-selective EI detector. suspension was stirred at -78 °C for 1h, then warmed to 0 °C over 2 h. The resulting dark red solution was allowed to warm to RT, stirring for 17 h. The dark red solution was filtered from white precipitate, and reduced in vacuo to 12 mL. To this, 24 mL pentane was added to precipitate bright red solids. These were dissolved in THF, from which red crystals of 1 were grown at -35 °C over several days; the product was dried under vacuum after decanting the solvent (0.687 g, 26% yield). In C 6 D 6 : μ eff = 2.9(1) μ B (average of three measurements). In C 6 were dissolved in 6.15 mL PhCl. This was loaded into a glass Fischer-Porter reactor, and sealed in the glovebox. The reactor was taken out of the glovebox, and purged with ethylene at 30 psig for 60 seconds, during which time a solution of MMAO-3A (1.35 mL, 2.4 mmol) was added.
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The reactor was quickly sealed, and was pressurized to 100 psig of ethylene, and stirred for 45 min at 25 °C. The reactor was then vented, and 10 mL 1M HCl was added to quench the reaction. To the mixture, 20 mg adamantane was added, and the organic layer was separated, filtered, and analyzed by GC/FID to quantify the oligomers vs. adamantane. Polymer was weighed on a tared glass fritted filter. 
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X-Ray Crystallography
Suitable crystals of complexes 1, 2, 3, and 4 were mounted on a nylon loop using Paratone oil, then placed on a diffractometer under a nitrogen stream. X-ray intensity data were collected on a Bruker APEXII CCD area detector or a Bruker D8 VENTURE Kappa Duo PHOTON 100 CMOS detector employing Mo-Kα radiation (λ = 0.71073 Å) or Cu-Kα radiation (λ = 1.54178 Å) at a temperature of 100 K. All diffractometer manipulations, including data collection, integration and scaling were carried out using the Bruker APEX3 software. 9 In APEX3, intensity data were absorption-corrected using SADABS, and space groups were determined on the basis of systematic absences and intensity statistics using XPREP. Using
Olex2, the structures were solved using ShelXT and refined to convergence by full-matrix least squares minimization. 10, 11 All non-hydrogen atoms were refined using anisotropic displacement parameters. Hydrogen atoms were placed in idealized positions and refined using a riding model.
For complex 2, the positional disorder of the carbon atoms for the aryl and THF ligands in two of the three molecules in the asymmetric unit was modeled using the PART instruction. Graphical representation of structures with 50% probability thermal ellipsoids were generated using Diamond 3 visualization software.
12 S10 Figure S1 . Molecular structure of 1 with thermal ellipsoids at the 50% probability level. Selected bond distances/angle shown in table S4. H atoms have been omitted for clarity. There are two molecules in the asymmetric unit, with C1 corresponding to C30, C2 to C31, and C3 to C32. For oxygen, O1 corresponds to O4, O2 to O5, and O3 to O6. There are two molecules in the asymmetric unit, with C1 corresponding to C47, C2 to C48, and C3 to C49. For phosphorus, P1 corresponds to P3, and P2 to P4.
